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(54) COLOR INK SET FOR INK JET RECORDING AND INK JET RECORDING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color ink set for ink-jet recording that when an ink comprising a black 
pigment excellent in water resistance and light fastness is used in combination, has a fast drying time and can 
satisfy good drying properties, adequate optical density and good image quality required for a black color image 
and provide an ink-jet recording method using the color ink set. 

SOLUTION: The color ink set for ink-jet recording comprises black ink and at least three color inks of cyan, 
magenta and yellow, wherein the black ink comprises carbon black, water and a water-soluble organic solvent and 
each color ink to be printed in a printing region of the black ink a coagulating agent-containing color ink 
comprising a colorant, water and a water-soluble organic solvent with a coagulating agent capable of coagulating 
at least any one of the components of the black ink and wherein both of the black ink and the color ink have a 
drying time of not more than 5 sec. on the surface of plain paper. The ink-jet recording method uses the color ink 
set 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the us of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink-jet record which forms a color picture in a recorded material front face using the ink set containing 
the ink of four or more colors which contains the color ink and black ink of cyanogen, a Magenta, and three colors of 
yellow at least It is the color ink set for ink-jet record used for the ink-jet record method of printing at least 1 color of 
the aforementioned color ink to the printing area of the aforementioned black ink. the aforementioned black ink Carbon 
black, The color ink which the drying time in a regular paper front face is 5 or less seconds, and is printed to the 
printing area of the aforementioned black ink including water and a water-soluble organic solvent A coloring material, 
The color ink set for ink-jet record characterized by what the drying time in a regular paper front face is flocculant 
content color ink for 5 or less seconds, including water, a water-soluble organic solvent, and the flocculant that makes 
one component of the aforementioned black ink condense. 

[Claim 2] The ink-jet record method characterized by making a recorded material front face fly, printing each ink of 
the color ink set for ink-jet record according to claim 1, being the ink-jet record method which records a full color 
picture, and printing the flocculant content color ink of at least 1 color to the printing area of black ink. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the color ink set for ink-jet record and the ink- 
jet record method which are used for the recording devices (a printer, a copying machine, facsimile, word processor, 
etc.) of an ink-jet method. 
[0002] 

[Description of the Prior Art] From a nozzle, a slit, or a porosity film, the principle of ink-jet record makes a liquid or 
melting dry ink breathe out, and records on recorded materials, such as paper, cloth, and a film. Various kinds of 
methods, such as the so-called heat ink-jet method which makes ink breathe out using the pressure produced by 
forming a foam and making it grow up with the so-called charge control system which makes ink breathe out as a 
method of carrying out the regurgitation of the ink using the electrostatic attraction force, the method which makes ink 
breathe out using the oscillating pressure of a piezoelectric device, and heat, are proposed, and a very high definition 
picture can be acquired by these recording methods. 

[0003] It is small and examination is energetically performed from having advantages, such as cheapness and calm 
nature, recently, not only the black monochrome printer by which the so-called good qualities of printed character, 
such as a report form and a copy paper, are obtained but many color printers recordable full color are usually marketed 
in the paper, and the recording device of an ink-jet recording method occupies a big position in the field of a recording 
device. 

[0004] Ink for ink-jet record used for these ink-jets recording device (it may only be hereafter called "ink") (1) The 
high resolution which bleeds in the paper and does not have a fogging, and a picture uniform at high concentration are 
acquired, (2) The blinding by ink dryness in a nozzle nose of cam does not occur, but properties, like always good 
[ regurgitation responsibility and regurgitation stability ], that the drying property of ink is good in (3) in the paper, that 
the robustness of (4) pictures is good, and (5) mothball stability is good are required. Especially, with improvement in 
the speed of printing speed, even if it prints in regular papers, such as a copy paper, dryness of ink is quick and the ink 
which is high definition is demanded. 

[0005] Although the ink which mainly made the color the coloring material is used as a coloring material of the ink for 
ink-jet record, it was inferior to the water resistance of a picture, and lightfastness, and in order to solve these 
problems, examination of the ink for ink-jet record which made the pigment the coloring material has been advanced. 
The way a pigment essentially uses a dispersant for water as a method of distributing stably in eye an insoluble hatchet 
and ink, and the method using the pigment in which self-distribution is possible without a dispersant are proposed. For 
example, in JP,8-3498,A or the ****** No. 510862 [ ten to ] official report, the method and ink which hydrophilicity- 
ization-process a pigment without using a dispersant are indicated. 

[0006] On the other hand, corresponding to improvement in the speed of printing speed, the method of making dryness 
of ink quick has also been advanced for examination. For example, in JP,1 1-1 8134 1,A, the method [ surface tension ] 
using the ink of 40 or less mN/m is indicated including the pigment and surfactant in which self-distribution is 
possible. 

[0007] Moreover, the method of raising the permeability of ink also as a means to solve the problem of the blot 
generated between different colors was examined. For example, in JP,6-136309,A, the method using the ink set whose 
black ink color ink is color ink containing the surfactant which gives permeability, and is pigment ink is indicated. 
However, if the permeability of ink is raised and dryness is made quick, although the problem of the blot generated 
between different colors is solvable, there is a problem that the optical density of a picture falls or quality of image 
tends to deteriorate. The ink set and the record method of satisfying a good drying property, sufficient optical density, 
and good quality of image about the black picture used [ especially ] abundantly in written form etc. are not acquired. 
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[0008] , t. , • „ 

[Problem(s) to be Solved by the Invention] Therefore, even if the ink containing the black pigment excellent in water 
resistance and lightfastness is used for this invention, its drying time of ink is quick, and a good drying property, 
sufficient optical density, and good quality of image are satisfied about a black picture, and it aims at offering the ink 
set for color ink-jet record and the ink-jet record method of filling with a dimension also with other still higher demand 
characteristics. 

[0009] , . . . i - . . ... 

[Means for Solving the Problem] Wholeheartedly, as a result of examination, this invention person etc. frnds out that 
the above-mentioned technical problem is solvable with the following this inventions, and came to complete this 
invention Namely, the color ink set for ink-jet record of this invention In the ink-jet record which forms a color picture 
in a recorded material front face using the ink set containing the ink of four or more colors which contains the color ink 
and black ink of cyanogen, a Magenta, and three colors of yellow at least It is the color ink set for ink-jet record used 
for the ink-jet record method of printing at least 1 color of the aforementioned color ink to the printing area of the 
aforementioned black ink. the aforementioned black ink Carbon black, The color ink which the drying time in a regular 
paper front face is 5 or less seconds, and is printed to the printing area of the aforementioned black ink including water 
and a water-soluble organic solvent A coloring material, The drying time in a regular paper front face is characterized 
by what is been flocculant content color ink for 5 or less seconds, including water, a water-soluble organic solvent, and 
the flocculant that makes one component of the aforementioned black ink condense. 

[0010] Coexistence with the good drying property of a picture and sufficient black picture concentration is realizable 
using the color ink set for ink-jet record of this invention by printing the flocculant content color ink of at least 1 color 
to the printing area of the black ink which forms a black picture. This reason is guessed as follows. 
[001 1] The flocculant contained in the flocculant content color ink printed in the printing area of black ink Because the 
component of either of the black ink which permeated a recorded material front face and the surface section, and was 
printed before printing of the aforementioned flocculant content color ink or after printing condenses in a recorded 
material front face and the surface section by the aforementioned flocculant Osmosis of the carbon black which is the 
coloring material of black ink is suppressed, and it stops near the front face of a recorded material, and though it 
permeates at high speed, it is thought that picture concentration does not fall. . 
[0012] It is desirable that they are the water soluble resin contained as a dispersant in black ink besides carbon black or 
the water-soluble polymer separately added in black ink as a component to condense as a component in the black ink 
condensed by the flocculant contained in flocculant content color ink. Moreover, as carbon black, it is desirable that it 
is a self-distributed pigment. 

[001 3] On the other hand, the ink-jet record method of this invention is the ink-jet record method which a recorded 
material front face is made to fly, prints each ink of the color ink set for ink-jet record of the above-mentioned this 
invention, and records a full color picture, and is characterized by printing the flocculant content color ink of at least 1 
color to the printing area of black ink. • a 

[0014] As for the flocculant content color ink printed to the printing area of black ink, it is desirable to print in advance 
of printing of black ink. As an amount of the flocculant content color ink printed to the printing area of black ink, it is 
desirable mat it is fewer than the amount of printing of black ink per printing area. 

[001 5] It is desirable that it is the method which heat energy is made to act on these ink, forms an ink drop as a method 
of printing by flight of black ink and color ink, and forms a picture on a recorded material. As for formation of an ink 
drop, at this time, it is desirable that it is what heat energy is made to act on ink by two or more pulse impression, and 

forms one ink drop. . , . , - 

[0016] As one ink drop measure of black ink and color ink, it is desirable that they are 20 or less ngs, and it is desirable 
for there to be more an ink drop measures of black ink than one ink drop measure of color ink. 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The color ink set for ink-jet record of 
this invention In the ink-jet record which forms a color picture in a recorded material front face using the ink set ot 
four or more colors which contains the color ink and black ink of cyanogen, a Magenta, and three colors of yellow at 
least It is the color ink set for ink-jet record used for the ink-jet record method of printing at least 1 color of the 
aforementioned color ink to the printing area of the aforementioned black ink. the aforementioned black ink Carbon 
black The color ink which the drying time in a regular paper front face is 5 or less seconds, and is printed to the 
printing area of the aforementioned black ink including water and a water-soluble organic solvent A coloring material, 
The drying time in a regular paper front face is characterized by what is been flocculant content color ink for 5 or less 
seconds, including water, a water-soluble organic solvent, and the flocculant that makes one component of the 
aforementioned black ink condense. 
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[001 8] Carbon black, water, and a water-soluble organic solvent and ** are contained in the black ink used for a [black 
ink and color ink] this invention at least. Moreover, either of the components contained in the black ink used for this 
invention is condensed by the flocculant contained in the below-mentioned flocculant content color ink (this 
component is hereafter called "a floc-ed".). 

[0019] On the other hand, a coloring material, water, and a water-soluble organic solvent and ** are contained in the 
color ink used for this invention at least. Moreover, the flocculant which makes one component of the aforementioned 
black ink (floc-ed) condense is contained in at least 1 color of the color ink used for this invention. 
[0020] Furthermore, a dispersant, a penetrating agent, a urea and/or a urea derivative, pH regulator, and other additives 
may be contained in the color ink (hereafter, both may be doubled and it may only be called "the ink used for this 
invention") used for the black ink and this invention which are used for this invention if needed. Hereafter, it explains 
for every constituent first and the manufacture method of the ink used for the physical properties and this invention of 
ink which are used for this invention next is explained. 

[0021] (Carbon black) As carbon black contained in the black ink used for this invention Carbon black pigments, such 
as furnace black, lamp black, acetylene black, and channel black, are desirable. For example, Raven7000, Raven5750, 
Raven5250, Raven5000ULTRAII, Raven3500, Raven2500ULTRA, Raven2000, RavenlSOO, Ravenl255, Ravenl250 
and Ravenl 200, Ravenl 1 90ULTRAII, Ravenl 1 70, Raven 1 080ULTRA, Raven 1 060ULTRA, Raven790ULTRA, 
Raven780ULTRA, Raven760ULTRA (above the Colon Behan carbon company make), Regal400R, Regal330R, 
Regal660R, Mogul L, Monarch 700 Monarch 800 Monarch 880 Monarch 900 Monarch 1000 Monarch 1 100 Monarch 
1300 Monarch 1400 (above Cabot Corp. make), Color Black FW1, Color Black FW2, Color Black FW2V, Color 
Blackl8, Color Black FW200, Color Black S150, Color Black S160, Color Black S170, Printex 35 Printex U, Printex 
V, Printex 140U, Printex 140V, Special Black6, Special Black 5 Special Black 4A, Special Black4 (above Degussa 
make), No.25, No.33, No.40, No.47, No.52, No.900, No.2300, MCF-88, MA600, MA7, MA8, MA100 (above 
Mitsubishi Chemical make), etc. can be used. Moreover, the carbon black pigment newly compounded for this 
invention may be used. 

[0022] You may use together magnetic-substance particles, titanium blacks, etc., such as a magnetite and a ferrite, to 
these carbon black pigments. You may use together metallic luster pigments, such as specific color pigments, such as 
cyanogen, a Magenta, the three-primary-colors pigment of yellow, red, green, blue, tea, and white, gold, and silver, a 
colorless extender, a plastics pigment, etc. 

[0023] As carbon black used for this invention, it is desirable that it is a self-distributed pigment. A self-distributed 
pigment means the pigment which can be distributed in a solvent in person, without including the so-called dispersants, 
such as a surfactant and a macromolecule dispersant. Generally, a self-distributed pigment has a hydrophilic functional 
group on a front face. In this invention, it is checked by the following self-dispersibility examinations whether a 
pigment (carbon black) is "self-distributed type." 

[0024] - Add the pigment which becomes self-dispersibility examination underwater with the measuring object, make 
it distribute without a dispersant using an ultrasonic homogenizer, a nano mizer, a Micro fluidizer, a ball mill, etc., 
dilute with water and prepare a dispersing element so that early pigment concentration may become about 5%. Early 
pigment concentration and the 1 00 earlyg of the aforementioned dispersing elements are put into the glass bottle of 
40mm of diameters, and the pigment concentration of the management will be measured after gentle placement for one 
day. And when the pigment concentration after the one-day gentle placement to early pigment concentration was 98% 
or more comparatively (a "self-dispersibility index" is called hereafter.), it was estimated that it was "self-distributed 
type." 

[0025] If there are methods of any being sufficient and asking others for pigment concentration correctly, such as the 
method of especially the measuring method of pigment concentration not being limited at this time, but making dry a 
sample, and measuring a solid content and the method of diluting to suitable concentration and searching for from 
permeability, of course, it is good also by the method. 

[0026] A well-known method and the method of a gap newly invented can also be used for the method of introducing a 
hydrophilic functional group into a pigment. For example, the newly developed method besides well-known methods, 
such as processing by coupling agents, such as oxidation treatment by oxidizers (for example, a nitric acid, a 
permanganate, dichromate, a hypochlorite, an ammonium persulfate, a hydrogen peroxide, ozone, ozone water, etc.), 
sulfonation agent processing, and a silane compound, polymer graft-ized processing, plasma treatment, and processing 
with a diazonium salt compound with a hydrophilic radical, can also be used, and these methods may be combined. By 
control of processing concentration, time, etc., adjustment of the amount of a hydrophilic functional group is possible, 
and can also adjust the surface functional group of the self-distribution pigment of marketing by the denaturation of 
esterification etc. 

[0027] As a self-distributed pigment of marketing which can be preferably used for this invention, it is MICRO JET 
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(BON JET). BLACK CW-1 (Orient chemical-industry company make), CAB-O-JET200 (Cabot Corp. make), CAB-O- 
JET300 (Cabot Corp. make), etc. are mentioned. The self-dispersibility index of each self-distributed pigment of these 
marketing is 100%. 

[0028] the content of these carbon black in the black ink used for this invention - the total amount of ink receiving - 
desirable - 0.1 - 10% of the weight of the range - more desirable -- 1 - 7% of the weight of the range - it is 1 - 5% 
of the weight of a range still more preferably If the content of carbon black increases, blinding nature when water 
evaporates at the nozzle nose of cam will get worse. Moreover, sufficient concentration is not obtained, though natural, 
if there are few contents conversely. 

[0029] (Coloring material) As a coloring material contained in the color ink used for this invention, although both a 
color and a pigment can be used, the color which is easy to obtain the color picture excellent in coloring is used 
preferably. In a color, a water soluble dye is desirable. Although any, such as acid dye, direct dye, basic dye, and a 
reactive dye, are sufficient as a water soluble dye, they are acid dye and direct dye more preferably. 
[0030] As the aforementioned color, for example C. The I. direct blue -1, -2, -6, -8, -22, -34, -70, -71, -76, -78, -86, - 
112, -142, -165, -199, -200, -201, -202, -203, -207, -218, -236, -287, C. -- the I. direct red -1, -2, -4, -8, -9, -11, -13, - 
15, -20, -28, -31, -33, -37, -39, -51, -59, -62, -63, -73, -75, -80, and - 81, -83, -87, -90, -94, -95, and -99 - - 101, -110, 
-189, -227, [0031] C. The I. direct yellow -1, -2, -4, -8, -11, -12, -26, -27, -28, -33, -34, -41, -44, -48, -58, -86, -87, -88, 
-135, -142, -144, the C.I. acid blue -1, -7, -9, -15, - 22, -23, -27, -29, -40, -43, -55, -59, -62, -78, -80, -81, -83, -90, - 
102, -104, -111, -185, -249, -254, [0032] C. The I. acid red -1, -4, -8, -13, -14, -15, -18-21, -26, -35, -37, -52, -110, - 
144.-180, -249, -257, the CI. acid yellow -1, -3, -4, -7, -11, -12, -13, -14, - 18, -19, -23, -25, -34, -38, -41, -42, -44, -53, 
-55, -61, -71, -76, -78, -79, -122, etc. are mentioned. 

[0033] the content of these colors in the color ink used for this invention - the total amount of ink — receiving — 
desirable - 0.1 - 20% of the weight of the range - more - desirable - 1 - 10% of the weight of the range -- it is 1 - 5% 
of the weight of a range still more preferably If the content of a color increases, blinding nature when water evaporates 
at the nozzle nose of cam will get worse. Moreover, sufficient concentration is not obtained, though natural, if there are 
few contents conversely. 

[0034] The following are mentioned as the aforementioned pigment. As a pigment of a cyano color C. I.Pigment Blue 
1, C.I.Pigment Blue 2, C.I.Pigmet Blue 3, C.I.Pigment Blue 15, C.I.Pigment Blue 15:1, C.I.Pigment Blue 15:3, 
C.I.PigmentBlue 15:4, C.I.Pigment Blue 16, C.I.Pigment Blue 22, C.I.Pigment Blue Although the 60th grade is 
mentioned, it is not limited to these. 

[0035] As a pigment of a Magenta color C. I.Pigment Red 5, C.I.Pigment Red 7, C.I.Pigment Red 12, C.I.Pigment Red 
48, C.I.Pigment Red48:l and C.I.Pigment Red 57 and C.I.Pigment Red 1 12 and C.I.Pigment Red 122 and C.I.Pigment 
Red 123 and C.I.Pigment Red 146, C.I.Pigment Red 168, C.I.Pigment Red 184, C.I.Pigment Red 202, C.I.Pigment 
Violet Although the 1960th grade is mentioned It is not limited to these. 

[0036] As a pigment of a yellow color C. I.Pigment Yellow 1, C.I.Pigment Yellow 2, C.I.Pigment Yellow 3, 
C.I.Pigment Yellow 12, C.I.Pigment Yellow 13, C.I.Pigment Yellow 14, C.I.Pigment Yellow 16, C.I.Pigment Yellow 
17, C.LPigment Yellow 55, C.I.Pigment Yellow 73 and C.I.Pigment Yellow 74, C.I.Pigment Yellow 75, C.I.Pigment 
Yellow 83, C.I.Pigment Yellow 93, C.I.Pigment Yellow 95, C.I.Pigment Yellow97, C.I.Pigment Yellow 98, 
C.I.PigmentYellow 1 14, C.I.Pigment Yellow 128 and C.LPigment Yellow 129 and C.I.Pigment Yellow 150, 
C.LPigment Yellow 151, C.I.Pigment Yellow 154, C.LPigment Yellow 180, C.I.Pigment Yellow The 185th grade 
mentions. **** It is not limited to these. 

[0037] You may use metallic luster pigments, such as specific color pigments, such as red besides cyanogen, a 
Magenta, and the three-primary-colors pigment of yellow, green, blue, tea, and white, and gold, silver, a colorless 
extender, a plastics pigment, etc. Moreover, the pigment newly compounded for this invention may be used. 
[0038] The self-distributed pigment which introduced the hydrophilic functional group into the front face of these 
pigments can also be used, and it is desirable in this invention. A well-known method and the method of a gap newly 
invented can also be used for the method of introducing a hydrophilic functional group. For example, the newly 
developed method besides well-known methods, such as processing by coupling agents, such as oxidation treatment by 
oxidizers (for example, a nitric acid, a permanganate, dichromate, a hypochlorite, an ammonium persulfate, a hydrogen 
peroxide, ozone, ozone water, etc.), sulfonation agent processing, and a silane compound, polymer graft-ized 
processing, plasma treatment, and processing with a diazonium salt compound with a hydrophilic radical, can also be 
used, and these methods may be combined. By control of processing concentration, time, etc., adjustment of the 
amount of hydrophilic functional groups is possible, and can also adjust the surface functional group of the self- 
distribution pigment of marketing by the denaturation of the esterification etc. In addition, it is as the term of carbon 
black having described the meaning of the term of "self-distributed type." 

[0039] the content of these pigments in the color ink used for this invention - the total amount of ink - receiving - 
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desirable - 0.1 - 10% of the weight of the range - more - desirable - 1 - 7% of the weight of the range - it is 1 - 5% 
of the weight of a range still more preferably If the content of a pigment increases, blinding nature when water 
evaporates at the nozzle nose of cam will get worse. Moreover, sufficient concentration is not obtained, though natural, 
if there are few contents conversely. Although these coloring materials can be used even if they are independent, two 
or more sorts may be mixed or they may be toned to red, blue, and any green custom-made color outside the three 
primary colors of cyanogen, a Magenta, and yellow. 

[0040] As for these coloring materials, it is desirable to remove and refine impurities, such as the impurity mixed by 
the manufacturing process, for example, a residual oxidizer, a processing agent, and a by-product, and other inorganic 
impurities and organic impurities. It is more desirable that setting the calcium in ink, iron, and silicon to 10 ppm or less 
especially, respectively makes it 5 ppm or less preferably. These inorganic impurity contents can be measured for 
example, by the RF inductively-coupled-plasma-atomic-emission-spectrometry method. 

[0041] removal of these impurities is independent in the method of adsorption by methods, such as backwashing by 
water, and a reverse osmosis membrane, an ultrafiltration membrane, an ion-exchange method, activated carbon, the 
zeolite, etc. — or it can carry out by combining 

[0042] (Water) Although not limited, in order to prevent that an impurity mixes especially as water contained in the ink 
used for this invention, it is desirable to use ion exchange water, ultrapure water, distilled water, and ultrafiltration 
water. 

[0043] (Water-soluble organic solvent) As a water-soluble organic solvent contained in the ink used for this invention 
Ethylene glycol, a diethylene glycol, a propylene glycol, A dipropylene glycol, a butylene glycol, a triethylene glycol, 
1,5-pentanediol, 1 and 2, 6-hexane triol, a trimethylol propane, Polyhydric alcohol, such as a glycerol and a 
polyethylene glycol; Ethanol, Lower alcohols, such as isopropyl alcohol and 1-propanol; A pyrrolidone, Nitrogen- 
containing solvents, such as a N-methyl-2-pyrrolidone, a cyclohexyl pyrrolidone, and a triethanolamine; Thiodiethanol, 
A saccharide, its derivatives, etc., such as sulfur-containing solvent; propylene carbonates, such as a CHIOJI glycerol, 
a sulfolane, and dimethyl sulfoxide, an ethylene carbonate, a glucose, a fructose, a galactose, a mannose, and a xylose; 
sugar-alcohol; etc. can be used. 

[0044] Even if it uses independently, you may mix two or more sorts of these water-soluble organic solvents, the 
content of a water-soluble organic solvent - the total amount of ink — receiving - desirable ~ 1 - 60% of the weight of 
the range — it is 5 - 40 % of the weight more preferably 

[0045] (Dispersant) When the black ink used for this invention uses carbon black other than a self-distributed pigment 
for carbon black, and when the color ink used for this invention uses pigments other than a self-distributed pigment for 
a coloring material, a dispersant can be used in order to distribute a pigment. It is more desirable to be able to use a 
surfactant and a water soluble resin and to distribute as a dispersant, using a water soluble resin. 
[0046] As a water soluble resin used as a dispersant, well-known water soluble resins, such as a polymer obtained by 
polymerization reaction and a resin of the natural origin, can be used, and a copolymer is used preferably. What 
copolymerized as a copolymer the monomer which has alpha [ at least one sort which constitutes the hydrophilic 
section of], and beta-ethylene nature unsaturation machine, and the monomer which has alpha [ from which the 
hydrophobic section is constituted / at least one sort of], and beta-ethylene nature unsaturation machine is used 
preferably. Moreover, the homopolymer of a monomer which has alpha [ which has a hydrophilic group ], and beta- 
ethylene nature unsaturation machine can also be used. 

[0047] As a monomer which has alpha and beta-ethylene nature unsaturation machine which constitutes the 
hydrophilic section, the monomer which has a carboxyl group, a sulfonic group, a hydroxyl group, a polyoxyethylene, 
etc. can be used, and a carboxyl group, a sulfonic group content monomer, for example, an acrylic acid, a methacrylic 
acid, a crotonic acid, an itaconic acid, an itaconic-acid monoester, a maleic acid, a maleic-acid monoester, a fumaric 
acid, a fumaric-acid monoester, a vinyl sulfonic acid, a styrene sulfonic acid, sulfonation vinyl naphthalene, etc. are 
used preferably. Although especially this inner carboxyl group content monomer is desirable and an acrylic acid, a 
methacrylic acid, a maleic acid, a crotonic acid, an itaconic acid, an itaconic-acid monoester, a maleic acid, a maleic- 
acid monoester, a fumaric acid, a fumaric-acid monoester, etc. are mentioned, it is not limited to these. In addition, the 
copolymer and homopolymer using the monomer which has these alpha and beta-ethylene nature unsaturation machine 
may turn into the below-mentioned anionic "floc-ed." 

[0048] As a monomer which has alpha and beta-ethylene nature unsaturation machine which constitutes the 
hydrophobic section, although styrene derivatives, such as styrene, an alpha methyl styrene, and vinyltoluene, vinyl 
naphthalene, a vinyl naphthalene derivative, acrylic-acid alkyl ester, alkyl methacrylate ester, crotonic-acid alkyl ester, 
itaconic-acid dialkyl ester, maleic-acid dialkyl ester, etc. are mentioned, it is not limited to these. 
[0049] although a limit does not have the weight average molecular weight of the water soluble resin which can be 
used for the ink used for this invention - desirable — the range of 3000-15000 - it is the range of 4000-7000 more 
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preferably If molecular weight is inferior to distributed stability with a low and 15000 is exceeded from this range, the 
viscosity of ink will become high, and it is easy to produce the problem on which the regurgitation nature of ink gets 
worse. 

[0050] Although various kinds of methods are learned as a measuring method of the average molecular weight of a 
water soluble resin, a definition is given as a value measured by the GPC (gel permeation chromatography) method in 
this invention. 

[0051] As for the dispersant used for the ink used for this invention, it is desirable to be used as a copolymer or its 
neutralization salt. Although neutralization is neutralized by various kinds of alkalis, it is preferably neutralized by the 
alkali containing the hydroxide of at least one sort of alkali metal. As a hydroxide of alkali metal, although NaOH, 
KOH, and LiOH are mentioned, NaOH is desirable especially. 

[0052] (Penetrating agent) It is necessary to adjust the ink used for this invention so that the drying time in a regular 
paper front face may become 5 or less seconds like the after-mentioned, and various kinds of penetrating agents are 
used. As a penetrating agent, a surfactant and a permeability solvent are desirable. As a kind of surfactant which can be 
used as a penetrating agent in this invention, various kinds of anionic surfactants, a Nonion nature surfactant, a cation 
nature surfactant, an amphoteric surface active agent, etc. are mentioned, and they are an anionic surfactant and a 
Nonion nature surfactant preferably. 

[0053] As the aforementioned anionic surfactant, alkylbenzene sulfonates, An alkylphenyl sulfonate, 
alkylnaphthalenesulfonate, A higher- fatty-acid salt, the sulfate salt of higher-fatty-acid ester, the sulfonate of higher- 
fatty-acid ester, The sulfate salt of the higher-alcohol ether and a sulfonate, the high-class alkyl sulfo succinate, A 
polyoxyethylene-alkyl-ether carboxylate, a polyoxyethylene-alkyl-ether sulfate, Alkyl phosphate, polyoxyethylene- 
alkyl-ether phosphate, etc. are mentioned, specifically The dodecylbenzenesulfonic acid salt, an isopropyl naphthalene 
sulfonate, a monobutyl phenylphenol monochrome sulfonate, a monobutyl biphenyl sulfonate, a monobutyl biphenyl 
sulfonate, dibutyl phenylphenol disulfon acid chloride, etc. are desirable. 

[0054] As the aforementioned Nonion nature surfactant, polyoxy ethylene alkyl ether, Polyoxy ethylene alkyl phenyl 
ether, polyoxyethylene fatty acid ester, A sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, 
Polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid ester, Polyoxyethylene glycerine fatty acid ester, 
polyglyceryl fatty acid ester, Sucrose fatty acid ester, polyoxyethylene alkylamine, polyoxyethylene fatty acid amide, 
An alkyl alkanol amide, a polyethylene-glycol polypropylene-glycol block copolymer, The polyoxyethylene addition 
product of an acetylene glycol and an acetylene glycol etc. is mentioned, specifically The polyoxyethylene 
nonylphenyl ether, a polyoxyethylene octyl phenyl ether, A polyoxyethylene dodecyl phenyl ether, polyoxyethylene 
alkyl ether, Polyoxyethylene fatty acid ester, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, The 
polyoxyethylene addition product of a fatty-acid ARUKI roll amide, a polyethylene-glycol polypropylene-glycol block 
copolymer, an acetylene glycol, and an acetylene glycol etc. is desirable. 

[0055] In addition, biosurfactants, such as fluorochemical surfactants, such as silicone system surfactants, such as a 
polysiloxane oxyethylene addition product, and a perfluoroalkyl carboxylate, a perfluoroalkyl sulfonate, oxyethylene 
perfluoro alkyl ether, a SUPIKURISU pole acid, and a rhamnolipid, a lysolecithin, etc. can be used. 
[0056] Even if it uses it independently, you may use these surfactants, mixing. Moreover, when dissolution stability 
etc. is taken into consideration, as for HLB of a surfactant, it is desirable that it is the range of 3-20. The addition of 
these surfactants has 0.001 - 5 desirable % of the weight to the total amount of ink, and especially its 0.01 - 3 % of the 
weight is desirable. 

[0057] You may use the compound shown by the following formula (1) as a penetrating agent for the ink used for this 

invention. 

R-O-XnH (1) 

(Among a formula, R is an alkyl, the alkenyl, alkynyl, a phenyl, alkylphenyl, an alkenyl phenyl, and a functional group 
chosen from a cycloalkyl machine, and the brown coal prime factors are 4-8.) Moreover, X is oxyethylene or an 
oxypropylene machine and n is the integer of 1 -4. 

[0058] As a compound shown by the above-mentioned formula (1), an ethylene glycol monobutyl ether, The 
diethylene-glycol monobutyl ether, the propylene-glycol monobutyl ether, The diethylene-glycol monochrome hexyl 
ether, the dipropylene-glycol monobutyl ether, The triethylene-glycol monobutyl ether, the triethylene-glycol 
monochrome hexyl ether, The diethylene-glycol monochrome cyclohexyl ether, a triethylene-glycol monochrome 
phenyl ethyl ether, the dioxy propyleneoxy ECHIREMMONOPENCHIRU ether, etc.. are mentioned, and the 
diethylene-glycol monobutyl ether is used preferably. 

[0059] To the total amount of ink, it is added in 1 - 20% of the weight of the range, and the compound shown by the 
above-mentioned formula (1) is more preferably added in 1 - 10% of the weight of the range. The regurgitation 
becomes unstable at the same time bleeding will get worse conversely, if the content of the compound shown by the 
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above-mentioned formula (1) exceeds 20 % of the weight. On the other hand, if it becomes less than 1 % of the weight, 
it will be hard coming to obtain the addition effect. 4 c • 

r00601 (A urea and/or urea derivative) A urea and/or a urea derivative can be added in the ink used for this invention. 
As this urea and a urea derivative, urea, 1, and 1-dimethyl urea, 1, 3-dimethyl urea, 1, and 1-diemylurea 1, and 3- 
diethvlurea etc. is mentioned, and a urea is desirable also in this. It is desirable to consider as 1 - 10% of the weight of 
the range to the total amount of ink as a content of a urea and/or a urea derivative, and it is more desirable to consider 
as 3 - 8% of the weight of the range. Since a picture blot will increase and concentration will tend to fall if the blinding 
prevention effect at the nose of cam of a nozzle is not enough and exceeds 10 % of the weight when a content is less 
than 1 % of the weight, it is not desirable. 

[00611 (pH regulator) In order to adjust pH of ink, pH regulator is used for the ink used for this invention if needed. As 
this pH regulator, buffers for pH, such as bases, such as acids, such as a hydrochloric acid, a sulfuric acid, a nitric acid, 
an acetic acid, a citric acid, oxalic acid, a malonic acid, a boric acid, a phosphoric acid, phosphorous acid, and a lactic 
acid a potassium hydroxide, a sodium hydroxide, a lithium hydroxide, an ammonium hydroxide, a tnethanolamine, a 
diethanolamine, an ethanolamine, 2-amino-2-methyl-l-propanol, and ammonia, and phosphate, an oxalate, an amine 
salt, and a good buffer, are illustrated as a desirable 

r00621 (Other additives) In the ink used for this invention, other additives contain if needed. Specifically, it is as 
follows Crosslinked polymers, such as polymer emulsions, such as a cellulosic [, such as a poly N-vinyl acetanude 
polyvinyl alcohol a polyvinyl pyrrolidone, a polyethylene glycol an ethyl cellulose, and a carboxymethyl cellulose, ], 
polysaccharide and its derivative, other water-soluble polymer, and acrylic polymer emulsion and a polyurethane 
system emulsion, the poly N vinyl acetamide which constructed the bridge, and acrylic polymer, cyclodextnn, large 
annular amines, a DENDO reamer, and crown ethers can be used because of property control. 
r00631 In addition, well-known antifungal agents, such as a benzoic acid, 1, 2-bends iso thiazohne-3-ON, and a 
dehydroacetic acid, antiseptics and an antioxidant, a viscosity controlling agent, an electric conduction agent, an 
ultraviolet ray absorbent, a chelating agent, etc. can be added if needed. 

r00641 (A floc-ed and flocculant) Like previous statement, it becomes the point of this invention that a tloc-ed is 
contained in the black ink used for this invention, and a flocculant is contained in the color ink used for this mvention. 
The floc-ed contained in black ink may be the constituent of one of the above, and may make black ink contain 
separately the component condensed by the flocculant contained in flocculant content color ink. 
[00651 It sets to this invention here, in addition, saying "one component of black ink condenses By the ratio of the 
black ink and color ink which are printed in piles on a record medium When both are mixed and one which is 
contained in black ink of components condenses It is desirable for mean particle diameters, such as carbon black 
(pigment) contained in black ink, to increase, or to mean that the viscosity of black ink itself increases, and to increase 
more than the original mean particle diameter or the double precision of viscosity. 

r00661 As relation between a flocculant and a floc-ed, related ** whose floc-ed a floe is the relation whose floc-ed a 
floe is the compound of cation nature and is an anionic compound, or an anionic compound, and is the compound ot 
cation nature is mentioned conversely, for example. 

r00671 As a floc-ed contained in black ink Although what thing may be used as long as it is the component condensed 
by the below-mentioned flocculant contained in at least 1 color of color ink, specifically (1) It is mentioned as what ot 
carbon black, the water soluble resin added as (2) dispersants, and water-soluble polymer [ which is independently 
added as a floc-ed apart from an ink component besides (3) ]** has typical three. 

r00681 (1) When a floc-ed is carbon black, the carbon black which is a self-distributed pigment with an anionic 
hydrophilic group as stated above as anionic carbon black is mentioned as a typical thing. In addition, the carbon black 
which shows anionic underwater by oxidation treatment etc. is sufficient. As carbon black of cation nature, the self- 
distributed carbon black which has a cation nature hydrophilic group is mentioned. 

r00691 (2) When a floc-ed is a water soluble resin, one which was illustrated as an anionic water soluble resin as a 
monomer which has alpha and beta-ethylene nature unsaturation machine which constitutes the hydrophilic section as 
stated above of copolymerization or the homopolymers using the compound are mentioned as a typical thing. The 
copolymer or homopolymer which contains at least the monomer which has the functional group of cation nature as a 
water soluble resin of cation nature, polyethyleneimine, polyamine and polyamides, etc. are mentioned. 
[0070] (3) When a floc-ed is the water-soluble polymer added separately, a copolymer or a homopolymer etc. which 
contains at least the monomer which has an anionic functional group as anionic water-soluble polymer is mentioned. A 
copolymer or a homopolymer etc. which contains at least the monomer which has the functional group of cation nature 
as water-soluble polymer of cation nature is mentioned. . 
[00711 On the other hand, although the floc-ed contained in black ink and the flocculant to condense are included in 
color ink, if it is the matter which may make the floc-ed in black ink condense as this flocculant when mixed with 
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black ink, it can be used in the range which does not spoil properties, such as the regurgitation nature of color ink, and 

storage stability. . . , . 

[0072] Although the amount of the flocculant contained in color ink is not generally decided, it is [ that what is 
necessary is just to set up suitably by relation between the kind of flocculant to be used, and the amount of the black 
ink on a record medium ] desirable to consider as 0.01 - 5% of the weight of the range to the total amount of ink. 
[0073] When a floc-ed is anionic, as a flocculant, the polyvalent metallic salt which produces the cation more than 
divalent the polymer which has a cation nature machine, and other electrolytes are mentioned. As the aforementioned 
polyvalent metallic salt, the compound containing polyvalent metal ion, such as aluminum ion, barium ion, calcium 
ion a copper ion, iron ion, magnesium ion, manganese ion, nickel ion, tin ion, titanium ion, and zinc ion, is mentioned. 
In detail it is used in the form of a salt with organic carboxylic acids, such as the above-mentioned polyvalent metal 
ion a hydrochloric acid and bromate, a hydroiodic acid, a sulfuric acid, a nitric acid, a phosphoric acid, a thiocyanic 
acid, and an acetic acid, oxalic acid, a lactic acid, a fumaric acid, a phthalic acid, a citric acid, a salicylic acid, a 
benzoic acid, an organic sulfonic acid, etc. 

[0074] As the aforementioned polyvalent metallic salt, specifically For example, an aluminum chloride, aluminium 
bromide An aluminum sulfate, an aluminium nitrate, a porous alum, An aluminium potassium sulfate, an aluminium 
acetate barium chloride, a barium bromide, Iodation barium, a barium oxide, a barium nitrate, CHIOAN acid barium, 
A calcium chloride, a calcium bromide, iodation calcium, nitrous-acid calcium, A calcium nitrate, a calcium primary 
phosphate, thiocyanic-acid calcium, Benzoic-acid calcium, a calcium acetate, salicylic-acid calcium, tartaric-acid 
calcium, A calcium lactate, fumaric-acid calcium, a calcium citrate, a copper chloride, A copper bromide, a copper 
sulfate a copper nitrate, copper acetate, ferric chloride, iron bromide, iron iodide, an iron sulfate, Iron nitrate, oxalic 
acid iron an iron lactate, fumaric iron oxide, a ferric citrate, a magnesium chloride, A magnesium bromide, magnesium 
iodide magnesium sulfate, a magnesium nitrate, A magnesium acetate, a magnesium lactate, a manganese chloride, a 
manganese sulfate, Manganese nitrate, phosphoric-acid 2 hydrogen manganese, manganese acetate, salicylic-acid 
manganese, Benzoic-acid manganese, a manganese lactate, a nickel chloride, nickel bromide, a nickel sulfate, mckel 
nitrate, a nickel acetate, sulfuric-acid tin, a titanium chloride, a zinc chloride, a zinc bromide, a zinc sulfate, zinc 
nitrate, thiocyanic-acid zinc, zinc acetate, etc. are mentioned. 

[0075] Also in these, an aluminum sulfate, a calcium chloride, a calcium nitrate, a calcium acetate, a magnesium 
chloride, a magnesium nitrate, magnesium sulfate, a magnesium acetate, sulfuric-acid tin, a zinc chloride, zinc nitrate, 
a zinc sulfate, zinc acetate, an aluminium nitrate, etc. are used preferably. 

[0076] The copolymer or homopolymer which contains at least monomer which has functional group of cation nature, 
for example, N, and N-dimethylaminoethyl methacrylate, N, and N-dimethylamino ethyl acrylate, N and N- 
dimethylamino meta-acrylamide, N, and N-dimethylamino acrylamide, a vinylpyridine, a vinyl pyrrohdone, etc. as 
polymer which has the aforementioned cation nature machine, polyethyleneimine, polyamine, and polyamides are 
desirable In addition various kinds of water-soluble polymer can be used, for example, cation nature sugar, such as a 
glucosamine and chitosan, acrylic polymer, polyester, polyvinyl alcohol, a polyvinyl pyrrolidone, polyurethane, etc. 

are mentioned. . . 

[0077] As the above other than the above "other electrolytes", a monovalent electrolyte, a hydrophobic noniomc 
surface active agent, a hydrophobic anionic surface active agent, a hydrophobic water-soluble solvent, etc. are 
mentioned, and these are added more than sufficient amount for making the floc-ed in carbon black condense. 
[0078] As 'an electrolyte of the aforementioned monovalence, the salt of organic acids, such as mineral, such as a 
sodium chloride, a sodium sulfate, a sodium sulfite, and a sodium nitrate, and an acetic acid, a lactic acid, a benzoic 
acid a citric acid, and the alkali matter etc. is mentioned, for example. As the nonionic surface active agent of the 
aforementioned hydrophobic property, or an anionic surface active agent of the aforementioned hydrophobic property, 
five or less surfactant is preferably mentioned, for example for HLB ten or less. As a water-soluble solvent of the 
aforementioned hydrophobic property, ten or less thing is preferably mentioned, for example for SP value 12 or less. 
[0079] On the other hand, when a floc-ed is cation nature, as a flocculant, the polymer which has the mineral which 
produces the anion more than divalent or organic salts, and an anionic machine is mentioned. As the mineral which 
produces the anion more than divalent [ aforementioned ], or organic salts, the compound containing a salt with 
organic carboxylic acids, such as a sulfuric acid, a sulfurous acid, a phosphoric acid, phosphonic acid, and oxalic acid, 
a fumaric acid, a phthalic acid, a citric acid, a tartaric acid, an organic sulfonic acid, etc. is mentioned. Moreover, when 
a floc-ed is anionic, the aforementioned electrolytes indicated [♦*****] can be used. 

[0080] Although the following combination can mention as a suitable thing in respect of the stability of ink, the optical 
density of a black picture, etc. as a combination of the floc-ed contained in black ink, the flocculant contained in color 
ink, and **, this invention is not limited to these. 

[0081] (1) it is carbon black whose floc-ed contained in black ink is a self-distributed pigment with an amomc 
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hydrophilic group, and the flocculant contained in color ink is at least one chosen from an aluminum sulfate, a calcium 
chloride, a calcium nitrate, a calcium acetate, a magnesium chloride, a magnesium nitrate, magnesium sulfate, a 
magnesium acetate, sulfuric-acid tin, a zinc chloride, zinc nitrate, a zinc sulfate, zinc acetate, and an aluminium nitrate 
- combining - [0082] (2) the floc-ed contained in black ink is water-soluble polymer with an anionic hydrophilic 
group, and the flocculant contained in black ink at color ink including the carbon black which is a self-distributed 
pigment is at least one chosen from an aluminum sulfate, a calcium chloride, a calcium nitrate, a calcium acetate, a 
magnesium chloride, a magnesium nitrate, magnesium sulfate, a magnesium acetate, sulfuric-acid tin, a zinc chloride, 
zinc nitrate, a zinc sulfate, zinc acetate, and an aluminium nitrate combining - [0083] (3) the floc-ed contained in 
black ink is water-soluble polymer with an anionic hydrophilic group, and the flocculant contained in black ink at color 
ink including the general carbon black which is not a self-distributed pigment is at least one chosen from an aluminum 
sulfate, a calcium chloride, a calcium nitrate, a calcium acetate, a magnesium chloride, a magnesium nitrate, 
magnesium sulfate, a magnesium acetate, sulfuric-acid tin, a zinc chloride, zinc nitrate, a zinc sulfate, zinc acetate, and 
an aluminium nitrate ~ combining - [0084] (Physical properties of ink) As for the ink used for this invention, it is 
indispensable that the drying time in a regular paper front face is 5 or less seconds. If the drying time in a regular paper 
front face exceeds 5 seconds, it will be easy to generate an irregular blot and the blot between colors, and if a form laps 
with a printing side, ink will move to the rear face of a form, and fault arises. 

[0085] In addition, in this invention, when "the drying time in a regular paper front face" prints the solid picture of the 
ink of each color on a regular paper front face by the general ink-jet recording device, after printing it, it means time 
until it piles up paper to a printing picture and a picture is no longer imprinted. A regular paper points out things 
generally used as a regular paper, such as a copy paper, paper of fine quality, a report form, and a note, here, for 
example, FX-L paper (Fuji Xerox make), 4024 paper (Xerox Corp. make), etc. are mentioned. What is necessary is to 
reduce the viscosity and surface tension of ink or just to add a surfactant suitably in ink like previous statement, in 
order to speed up the drying time of the ink in a regular paper front face. 

[0086] As surface tension of the ink used for this invention, it is desirable that they are 40 or less mN/m, and it is more 
preferably adjusted to the range of 25 - 38 mN/m. Black ink is [ 25 - 35 mN/m and the color ink of a still more 
desirable combination ] 28 - 38 mN/m. If the surface tension of ink exceeds 40 mN/m, the drying time of ink will 
become long or it will be easy to generate the problem on which the fixing intensity of a black picture deteriorates. 
[0087] As a number-average particle diameter of the particulate material in the black ink used for this invention 
(mainly particle of carbon black), 15-70nm 15-100nm is more preferably adjusted to the range of 15-60nm still more 
preferably. By less than 15nm, the viscosity of black ink tends to become [ a number-average particle diameter ] high, 
and it becomes easy to generate blinding. On the other hand, if it exceeds lOOnm, the preservation stability of black ink 
will tend to fall. 

[0088] Here, it sets to this invention and the particle diameter of a particulate material is a micro truck UPA grading- 
analysis meter. It is defined as the case where it measures as it is without diluting the black ink used as the measuring 
object using 9340 (product made from Leeds&Northrup). In addition, the density of carbon black is used for the 
density of a particulate material for the viscosity of the black ink which serves as the measuring object at viscosity as a 
parameter inputted at the time of measurement. 

[0089] As the number of the particles (mainly particle of carbon black) of 0.5 micrometers or more of particle 
diameters contained in 11. of black ink used for this invention, 7.5x1010 or less pieces are more preferably adjusted to 
5x1010 or less pieces. If the number of particles 0.5 micrometers or more exceeds 7.5x1010 pieces, the reliability of 
printing will tend to fall. 

[0090] Here, it sets to this invention and a particle number 0.5 micrometers or more is Accusizer(registered trademark) 
770. Optical Particle It is defined as the value using Sizer (product made from Particle Sizing Systems) as a measuring 
device. This measuring device detects the particle which passes a test section using the optical technique. 
[0091] Measurement put in black ink 2microl used as the measuring object into the measurement cell, and was 
performed according to the predetermined measuring method, and it converted into the value in 11. methods, such as 
centrifugal separation after making the pigment (carbon black) dispersing element used for ink the state of a water 
dispersing element, or ink composition, and filtration, - the particle number of 0.5 micrometers or more of particle 
diameters — it can decrease . 

[0092] As viscosity of the ink used for this invention, it is desirable to adjust to the range of 1 .5 - 5.0 mPa-s, and it is 
more desirable to adjust to the range of 1 .5 - 3 .5 mPa-s. When the viscosity of ink is smaller than 1 .5 mPa-s, the 
regurgitation stability of ink falls. On the other hand, when the viscosity of ink is larger than 1 0 mPa-s, the 
regurgitation force declines, and it is easy to produce the problem of being hard to recover when blinding is carried out. 

[0093] Although it changes with the matter added by ink as conductivity of the ink used for this invention and there is 
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no ****** generally, generally black ink is preferably adjusted to the range of 0.07 - 0.3 S/m 0.05 to 0.4 S/m, and 
generally color ink is preferably adjusted to the range of 0.07-1. 5S/m 0.05 to 2 S/m. If conductivity separates from 
these, the preservation stability of ink will tend to deteriorate. 

[0094] As pH of the ink used for this invention, 6.0-1 1.0 are desirable and are 7.5-9.0 more preferably. Less than by 
6.0, it is easy to carry out blinding at the nozzle nose of cam, and if pH exceeds 1 1.0, about a head composition 
member, it will corrode, or will be easy to dissolve and it will become. 

[0095] (The manufacture method of ink) The ink used for this invention is prepared by mixing the constituent of ink. 
Especially, after in the case of a pigment (carbon black is included) a dispersant adds the pigment of the specified 
quantity in specified quantity ****** solution, distributes after churning using a disperser enough and removes a big 
and rough particle by centrifiigal separation etc., a coloring material can add each component, such as a predetermined 
solvent and an additive, can carry out churning mixture, and can prepare by filtering further. Under the present 
circumstances, the thick dispersing element of a pigment is produced and the method of diluting at the time of ink 
manufacture can also be used. Or you may make it distribute after mixing a predetermined solvent, water, and a 
dispersant, using a disperser, after adding a pigment. 

[0096] as the above-mentioned disperser - a commercial thing - you may use which thing For example, even if a 
colloid mill, a flow jet mill, a slasher mill, a high speed DISU parser, a ball mill, attritor, a sand mill, a Sand grinder, an 
ultra fine mill, the Eiger motor mill, dynomill, a pearl mill, an agitator mill, the COBOL mill, 3 rolls, 2 rolls, 
EKUSUTORYUDA, a kneader, a Micro fluidizer, a laboratory homogenizer, an ultrasonic homogenizer, a high- 
pressure homogenizer, etc. are mentioned and it uses these independently, you may combine and use. 
[0097] Although various kinds of stirring and distributed equipment can be used as mentioned above at the process 
which distributes a pigment, if the disperser which uses the so-called distributed media, such as balls, such as glass, a 
ceramic, and a metal, or a bead, is used, an inorganic impurity will mix in many cases in large quantities into pigment 
dispersion liquid or ink by wear of distributed media and a dispersion cup at trituration of a pigment, and a distributed 
process. Therefore, use of the distributed equipment which does not use distributed media is desirable. It is desirable 
that an ultrasonic homogenizer and/or a high-pressure homogenizer distribute especially. It is desirable to distribute, 
after degassing/deaerator of vacuum length, warming, and marketing perform degassing and deaeration, in case an 
ultrasonic homogenizer distributes. When the distributed equipment which uses distributed media is used, the mixed 
inorganic impurity is removed if needed. 

[0098] It is desirable after distribution to perform big and rough particle removal by centrifugal separation. After 
filtration etc. removes a big and rough particle if needed, a predetermined solvent, an additive, etc. are added, filtration 
after churning mixture is performed, and it considers as ink. Or the water dispersing element of the pigment which 
carried out distributed processing, a predetermined solvent, an additive, etc. may be added, and after [ churning 
mixture ] distributed processing, centrifugal separation, filtration, etc. may remove a big and rough particle. 
[0099] At least 1 color of color ink is [ the black ink which explained the color ink set for ink-jet record of a [color ink 
set] this invention above, and ] flocculant content color ink as stated above further including cyanogen, a Magenta, and 
the color ink of three colors of yellow at least. Of course, at least two or more colors of color ink may be flocculant 
content color ink, and the color ink of all colors may be flocculant content color ink. 

[0100] The ink-jet record method of the [ink-jet record method] this invention is the ink-jet record method which a 
recorded material front face is made to fly, prints each ink of the color ink set for ink-jet record of the above-mentioned 
this invention, and records a full color picture, and is characterized by printing the flocculant content color ink of at 
least 1 color to the printing area of black ink. In addition, of course in this invention, "printing" is a concept not only 
including recording a character but all the things for which all pictures, such as a character, a picture, a sign, a pattern, 
and a photograph, are recorded on a record medium-ed. 

[0101] Although the flocculant content color ink printed to the printing area of black ink is printable after printing of 
black ink in advance of printing of black ink, it is desirable to print in advance of printing of black ink. As an amount 
of the flocculant content color ink printed to the printing area of black ink, it is a book. If there are too many amounts 
of printing, it will become easy to generate deformation of the form which is a recorded material, and the phenomenon 
from which ink escapes at the rear face. 

[0102] Although the ink-jet record method of this invention is applied to the ink-jet record method which records by 
making an ink drop breathe out from an orifice according to a record signal, about black ink and color ink, it is 
desirable that the amount of ink (drops drop measure) of per ink drop 1 breathed out piece (1 drops) is 20 or less ngs, it 
is more desirable that they are especially 15 or less ngs, and it is still more desirable that it is the range of 1-1 5ng. 
Moreover, it is desirable that there are more an ink drop measures of black ink than one ink drop measure of color ink. 
The book that a high-definition picture is acquired without spoiling the drying property of ink because the ink for ink- 
jet record of this invention makes one ink drop measure these ranges On the other hand, when it prints by the ink drop 
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measure from which it separated from the above-mentioned range, the improvement effect of quality of image 
decreases. 

[0103] The ink-jet record method of this invention is also applicable to the recording device imprinted on the recorded 
bodies, such as paper, after printing ink to intermediate field by carrying the recording device which carried the heater 
for assisting fixing to the paper of ink etc. as well as the usual ink-jet recording device, and middle copy. It is the so- 
called heat ink-jet method which forms an ink drop using the pressure produced by heating ink, and forming and 
growing up a foam as a recording method preferably applied to the ink-jet record method of this invention. 
[0104] An example of the recording head used for the ink-jet record method of a heat ink-jet method at drawing 1 is 
shown. Drawing 1 (B) is the cross section with which front view and drawing 1 (C) met the plan, and drawjngl (A) 
met the dotted line ab of dra win g 1 (B) and drawing 1 (C). In addition, in drawing 1 , the direction of arrow B shows 
the depth direction, and, in the direction of arrow C, the direction of arrow A shows the length direction for the height 
direction, respectively. 

[0105] The glue line 22 formed in the front face by the side of the arrow A of silicon-substrate 12B by polyimide resin 
pastes up by the epoxy resin, ink passage substrate 12A which becomes the arrow A side front face from silicon further 
pastes up by the epoxy resin, and the recording head 10 is constituted. Ink passage substrate 12A is beforehand 
fabricated so that ink passage can be formed, and it forms the 1st passage 14, the 2nd passage 18, and the free passage 
ways 16 and 20 with the glue line 22 by which patterning was carried out. 

[0106] The 1st passage 14 is parallel to the height direction (the direction of arrow A), and is attained from upper 
surface 12A to the center of abbreviation of the height direction of a main part 12, and is open for free passage with the 
free passage way 16 parallel to the depth direction (the direction of arrow B). Moreover, the free passage way 16 is 
open for free passage with the free passage way 20 parallel to the height direction (the direction of arrow A). 
Furthermore, the free passage way 20 is open for free passage with the 2nd passage 18 which is open for free passage 
to a delivery 26. Therefore, in the recording head 10, the 1st passage 14, the free passage ways 16 and 20, and the 2nd 
passage 18 form ink passage as a whole, and the transverse-plane side of the 2nd passage 18 serves as a delivery 26. 
[01 07] Since the cross-section configuration which started the 2nd passage 1 8 at the flat surface containing each 
component of the direction of arrow C and the direction of arrow B serves as a triangle and it is open for free passage 
with the delivery 26 in the configuration as it is, the transverse-plane configuration of a delivery 26 also serves as a 
triangle. In the halfway of the 2nd passage 1 8, rectangular parallelepiped-like notch 22A is formed in the glue line 22, 
and the heating element 24 as a heating means connected to the controller which is not illustrated is arranged in notch 
22A. 

[0108] It is heated with the heating element 24 arranged at the halfway of the 2nd passage 18, a foam arises rapidly, 
and the ink located in the 2nd passage 1 8 is extruded from a delivery 26 by this, serves as an ink drop, is breathed out, 
and flies even to a non-illustrated record medium-ed. It fades rapidly and the ink to have been breathed out is filled up 
via the 1st passage 14 and the free passage ways 16 and 20. 

[0109] It is desirable that it is what can perform heating of a heating element 24 by impressing two or more pulses 
according to a record signal, and heat energy is made to act on ink by two or more pulse impression, and forms one ink 
drop. In addition, when not recording for blinding prevention, you may carry out the reserve regurgitation of the ink 
drop. 

[0110] As mentioned above, although the composition of the recording head of the recording device of the heat ink-jet 
recording method by which the ink-jet record method of this invention is applied was mentioned and explained, the 
composition of the recording head to which the ink-jet record method of this invention is applied is not limited to this. 
[0111] 

[Example] Hereafter, an example is given and this invention is explained still more concretely. 
[Manufacture of pigment dispersion liquid] 

(Pigment dispersion liquid 1) CAB-O-JET300 (Cabot Corp. make, 100% of self-dispersibility indexes) - pure water - 
in addition, after diluting to 10 % of the weight of pigment concentration, at-long-intervals heart separation processing 
was carried out by 8000prm for 30 minutes, and pigment dispersion liquid were obtained From the obtained result, a 
part of these pigment dispersion liquid were sampled, the pigment content was computed by carrying out the dry rise of 
this, and pure water was added so that pigment concentration might become 8% of the weight, and pigment dispersion 
liquid 1 were prepared. 
[01 12] (Pigment dispersion liquid 2) 

- Styrene / methacrylic-acid copolymer (the copolymerization ratios 50/50 (mol), weight average molecular weight 
7500) : The 17.4 weight sections and NaOH (it neutralizes 95% to the acid number) : 4 weight sections and pure water: 
After heating the mixture of the 78.6 weight sections above-mentioned composition at about 50 degrees C and stirring 
and dissolving, it filtered with the 1 -micrometer membrane filter, and dispersant solution was obtained. 
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[01 13] In addition, it processed for 30 minutes with the ultrasonic homogenizer (output 300W) after churning for 30 
more minutes, agitating the carbon black (Monarch 800, Cabot Corp. make, 0% of self-dispersibility indexes) 30 
weight section, after adding and stirring the pure water 190 weight section in the obtained dispersant solution 30 
weight section. Then, pigment dispersion liquid were obtained by carrying out at-long-intervals heart separation 
processing of the pure water by 8000rpm after 50 weight ****** stirring for 30 minutes. From the obtained result, a 
part of these pigment dispersion liquid were sampled, the pigment content was computed by carrying out the dry rise of 
this, and pure water was added so that pigment concentration might become 8% of the weight, and pigment dispersion 
liquid 2 were prepared. 

[0114] (Pigment dispersion liquid 3) In addition, it processed for 30 minutes with the ultrasonic homogenizer (output 
300W) after churning for 30 minutes, having added the polyethylene-glycol-polypropylene-glycol-polyethylene-glycol 
block-copolymer (molecular weight 3000) 6 weight section to the pure water 100 weight section, and agitating the 
cyano pigment (C. I.Pigment Blue 15:3, 0% of self-dispersibility indexes) 30 weight section after stirring. Then, 
pigment dispersion liquid were obtained by carrying out at-long-intervals separation processing of the pure water by 
8000rpm after 100 weight ****** stirring for 30 minutes. From the obtained result, a part of these pigment dispersion 
liquid were sampled, the pigment content was computed by carrying out the dry rise of this, and pure water was added 
so that pigment concentration might become 8% of the weight, and pigment dispersion liquid 3 were prepared. 
[0115] (Pigment dispersion liquid 4) It replaced with the cyano pigment and pigment dispersion liquid 4 as well as 
pigment dispersion liquid 3 were prepared except having used the Magenta pigment (C. I.Pigment Red 122, 0% of self- 
dispersibility indexes). 

[01 16] (Pigment dispersion liquid 5) It replaced with the cyano pigment and pigment dispersion liquid 5 as well as 
pigment dispersion liquid 4 were prepared except having used the yellow pigment (C. I.Pigment Yellow55, 0% of self- 
dispersibility indexes). 

[01 17] After mixed churning, about ** pigment ink, pH was adjusted to 8 by 1 N-NaOH, and the component shown in 
the [manufacture of ink] following table 1 was filtered by the pore size 2micrometer membrane filter, and about ** 
color ink, pH was adjusted to 7 by 1 N-NaOH, it filtered by the pore size 0.45micrometer membrane filter, and each 
ink was prepared. 
[0118] 
[Table 1] 
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[01 19] * Each sign is the following cable addresses among the above-mentioned table 1 . 

DB:C.L - direct blue AR:C.I. - acid red DY:C.I. - direct yellow DEG:diethylene-glycol BCBT:diethylene-glycol 
monobutyl ether surfactant: -- polyoxyethylene addition product anion polymer [ of an acetylene goalie call ]: 
sodium salt BIT:1 of styrene / methacrylic-acid copolymer (molecular weight 7000), and 2-bends iso thiazoline-3-ON 
[0120] [Physical-properties evaluation which is ink] About the ink of these, the following physical properties were 
measured and it evaluated. A result is collectively shown in the following table 2. 



Page 13 of 14 



(Surface tension of ink) In 23 degrees C and the environment of 55%RH, the surface tension of each ink was measured 
using the UIRU helmet I type surface tension balance. 

[0121] (Ink viscosity) Each ink used as the measuring object was put into the measurement container, using the LEO 
mat 1 1 5 (product made from Contraves) as a measuring device, the measuring device was equipped by the 
predetermined method in the aforementioned measuring device, and ink viscosity was measured. At this time, the 
measurement temperature of 23 degrees C and the shear rate were set to 1400s-l as measurement conditions. 
[0122] (Drying time of ink) the ink-jet recording device (a heat ink-jet method --) made as an experiment drops drop 
measure 15ng of black ink, drops drop measure 7ng of color ink, 2.75 microseconds of single pulse printing:pulse 
width, and the following ink-jet recording device 2 being the same - When the solid picture of the ink of each color 
was printed on the front face of FX-L paper (Fuji Xerox make) and 4024 papers (Xerox Corp. make), after printing it, 
time until it piles up each paper to a printing picture and a picture is no longer imprinted was measured. 
[0123] 
[Table 2] 
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[0124] Each ink obtained examples 1-6 and the account of the <examples 1-3 of comparison> top was combined as 
shown in the following table 3, the ink set was produced, and it installed in the ink-jet recording device further in 
combination as shows the ink set concerned in the following table 3, and printed to FX-L paper (Fuji Xerox make) and 
4024 papers (Xerox Corp. make). The printing picture was made into the picture with which the following picture 
evaluation is presented. 
[0125] 
[Table 3] 
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[0126] Heavy print density (%) is expressed with an amount when solid printing makes 100% the total amount of 
printing of the color ink printed to the printing area of black ink among the above-mentioned table 3. In addition, the 
rate of a use rate of the color ink of three colors was set up so that it might become the same. Moreover, the ink-jet 
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recording device in the above-mentioned table 3 is a prototype, and is the thing of the specification shown in the 
following table 4. 
[0127] 
[Table 4] 
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[0128] (Picture evaluation) The following evaluations were performed about the picture acquired in each above- 
mentioned example and the example of comparison. A result is collectively shown in the following table 5. 
(1) the solid printing section of a picture concentration profit **** picture -- an optical-density total - X-Rite Picture 
concentration was measured using MODEL404 (product made from X-Rite). The error criterion is as follows. 
O Less than [ less than / more than less than / more than more than :1.40:1.3 1.4 / **:1.2 1.3 / x:1.2 ] [0129] (2) 
Organic-functions evaluation was carried out among the pictures which might permeate between colors about the blot 
of the color boundary section in black ink, yellow ink and cyano ink, yellow ink and Magenta ink, yellow ink, and the 
solid picture that carries 0 ut ********** contiguity. The error criterion is as follows. 
O : **:blot in which a blot is not accepted is [0130] with intense x:blot permissible although it accepts. 
[Table 5] 
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[0131] 

[Effect of the Invention] According to the ink-jet record method using the ink set for ink-jet record of this invention, 
and this, it becomes printable [ a high-definition color picture ] from drying at high speed and a high-concentration 
black picture being acquired. 
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e n 1 060ULTRA, Rave n7 90ULTR 
A. Ra v e n7 80ULTRA, Raven760U 
LTRA (feJLh^o^t'Ty • ij—if-y^m .Reg 
a 1 400R. Regal 330 R. Regal660 
R.Mogul L. Monarch 700. Mon 
arch 800. Monarch 880, Mona 
rch 900. Monarch 1000. Mona 
rch 1100. Monarch 1300. Mon 
arch 140 0 (fiLb¥A>#>y rttS) . Co 1 o 
r Black FW1, Color Black F 
W2. Color Black FW2V. Color 
B 1 ack 1 8. Co 1 o r Black FW20 
0. Color Black S150. Color 
Black S160, Color Black SI 
70.Printex 35.Printex U. P 
rintex V.Printex 140U. Pr i 
ntex 140V. Special Black6. 
Special Black 5. Special B 
lack 4 A. Special Black4(ULb 
f^-v^&M) . No. 25. No. 33. No. 4 
0. No. 47. No. 52. No. 900. No. 2 
300. MCF-88. MA600. MA7. MA8. 

mai oo <jsLt=aHfc*tti!) wz&m~?z>zttfm 
#*. *m&t#>iz^ mziz^&itzJi-xy 

fy-??m®X'i>£^. 

C00 2 2] ztit><?)*-#y77-v7mmzttL. v 

v?mzwmhxi>&^. yry. -?-ey?. 4x0- 
n3m&m®. #. &mo&%&mm. 

[ 0 0 2 3 ] *^(cffi^feix4^-,-if>y5 -y 9 1 I 

*-r^t<7)Tj>s. *^cfcv^T. mm {t-xyy 



5y?) ifi r Se^iiSj X'fohirgMt. lilT<Og5 

[0024] • eafrffctttssfe 

if-. -TV^-fif--. v>fi7D7;M^if-. 

Am 5 %iz%& k o izfcT-miLxtt&ftzmmr h . 
w&nmmmmt . mmftmk ioo g £&4 o mmo 
tf^xt'yizAtix i Bt?w*. znimunwrnms. 

b. £«!!5£-t!>. ^LT. ^co^iiS^^tn, i s 

«rf&. ) #9 8%m±T£>£iS-g\ rg e #iSjs.iT 
fcSklPfflL*:. 

[0025] d^t £ . J!«iS!^»id7&«:. ^cRS 

*\ m%%wtmiiz^Lxffimfr^&&irtm^-r 
tiX'i>*<. mizmmmgiziEmiziztb&jjmtf&ti 

[0026] «»naR*ttwifiat*»A-r4*«Ji» & 

i. mm. mm w*.&. ssn. iiv^vigis. 

*yftxmm. ~/7yit-&wtn*v7vyy#\t,z£z, 
mm. #y?-?yyHm®. ryx-?mm. 8t*tt 

it. 9mmm*?mm!f<nmffliz£*)-iiimx*ho. 

4: fcT* 4. 

[0027] *«B8fc#4 L<ffifflT* &^8E^ae* 
fk&BHfc LTf±{aji.fef . MICRO JET (BON J 
ET) BLACK CW-1 (^V^yhit^l^L 

. CAB-O-JET200 (3-Y#-y rftSS) . 
CAB-O-JET3 0 0 (3f-V#-y MtSS) ^tfmf 

wmsm&\ o o%t-$>s. 
10028) ^mzm^tizyy-yfj yfpeyz 
fit>i}-xy77v?<r)i$^mi±. ±4y?mzttix 
»tL<«0. 1~1 oa»%^KH. t J: t )«ftt<{± 
l~7a»%c7)lEH. $^.{c:«P4L<til~5aS%0 
KHTfcS. ^-^>'7'7-y^^*fi*^<*4i:. 

£Kmzi!r&mty%imimj%%tfb+tt%wmtfn 
[0029] *mazm^t>ti&#<7—' \y? 
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v*. **ttjfeH«, gHisjm, essm. 

[00 30] SWBSfefifcl/Ctt. Mitf. c. I.*M 
L^hTVW — 1, -2, -6, -8, -22, -3 
4, -70, -7 1, -76, -78, -86, -1 1 

2, -142, -165, -199, -200, -20 
1, -202, -203, -207, -218, -23 
6, -287, C. I. r4U?bl"y}z-l. -2, 
-4, -8, -9, -11, -13, -15. -20. 
-28, -3 1, -33, -37, -39, -51, - 

59, -62, -63, -73, -75, -80, 

81, -83, -87, -90, -94, -95, -9 
9, -101, -1 10, -189, - 227, 
[003 1] C. I. r-fi^h-fxn 1,-2, 

-4, -8, -1 1, -1 2, -26, -27, -2 
8, -33, -34, -41, -44, -48, -5 
8, -86, -87, -88, -135, -142, - 

14 4, C. I. TisvY7)l 1, -7, -9, - 

1 5, -22, -23, -27, -29, -40, -4 

3, -55, -59, -62, -78, -80, -8 
1, -83, -90, -102, -104, - 111, 
-185, -249, -254, 

[00 3 2] C. I. 7^Hl/yK-l, -4, - 
8, -13, -14, -15, -18-21, -26, 
-35, -37, -52, -110. -144. -18 

0, -249, -257, C. I. TS^yMxp 

1, - 3, -4, -7, -11, -12, -13, -1 

4, -18, -1 9, -23, -25, -34, -3 
8, -41, -42, -44, -53, -55, -6 

1, - 71, -76, -78, -79, -122, Wfif 

[0033] *«Wfcfflt^tLS*5->f >7*CDZtl 

i-2osm%<o$sH. ±9#£L<*ii-iom-s% 

<?)9m. L<<±l-5fifi%c93gB-Cfc£<> 

[00 34] l5fBM«t LTtt. OTOt>^W^>ii 
4. yryfe^SfltlTIi, C. I. Pigment 
Blue l.C. I. Pigment Blue 

2, C. I. Pigmet Blue 3, C. I . P 
igment Blue 15, C. I. Pigmen 
t Blue 15:1, C. I. Pigment B 
lue 15:3. C. I. PigmentBlue 
15:4. C. I. Pigment Blue 16. 
C. I. Pigment Blue 2 2, C. LP 
igment Blue 6 OnfifiWfhtL&ifi. Ztl 



[0035] Wyf&nwmt LXli. C . I . P i 
gment Red 5.C. I. Pigment R 
ed 7, C. I. Pigment Red 12, 
C. I. Pigment Red 48, C. I. Pi 
gment Red48: 1, C. I. Pigment 
Red 57. C. I. Pigment Red 1 
12. C. I. Pigment Red 122. C. 
I. Pigment Red 123. C. I. Pig 
ment Red 146, C. I. Pigment 
Red 168. C. I. Pigment Red 1 
84.C. I.Pigment Red 202. C. 
I. Pigment Violet 196 0 WW 

[0036] 4xo-fe<D»Ri: LTfcL C. I. Pi 
gment Yellow 1, C. I. Pigmen 
t Yellow 2.C. I. Pigment Ye 
llow 3.C. I.Pigment Yellow 

12. C. I.Pigment Yellow 1 
3. C. I.Pigment Yellow 14. 
C. I.Pigment Yellow 16. C. 
I.Pigment Yellow 17.C. I.P 
igment Yellow 55. C. I . Pi gm 
ent Yellow 73. C. I.Pigment 

Yellow 74. C. I.Pigment Ye 
llow 75. C. I.Pigment Yello 
w 83. C. I.Pigment Yell ow 9 
3, C. I. Pi gment Yellow 95, 
C. I.Pigment Yellow97.C. I. 
Pigment Yellow 98. C. I. Pig 
mentYel low 114. C. I. Pigmen 
t Yell ow 128. C. I.Pigment 
Yellow 129. C. I. Pi gm ent Ye 
llow 150. C. I. Pi gm ent Yell 
ow 151, C. I. Pigment Yellow 

154, C. I. Pi gm ent Yellow 1 
80, C. I.Pigment Yellow 185 

[0 0 3 7] y7y, V-tfV^. >f xn-<0 3JSMSffiS 

com\ & w, 3?, B^con&em®^ a. m 

[0038] zti^mnco^mizm^mmmt:mx 

m (flitf. mil jft^vxrvwa. i^n^gs, # 
swam, mmr mm&m. *v 
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[00 39] *^{cfflV^fLS^5— f y?*<r>Zii 

t>wm<r>^m&. £4 y^&iznLxnt l < « o . 
i~ioaa%^sgffl. j:os : *t<«ii~7afi%^) 

-?b>?, -fxo-cD3Jgf-fecD*k 
x?A#?-£J)§£. LX l> i. v\ 
[004 0] Ztlt>ff>mUZ. *<0f8iIg-CSALfc 

mm. ^m^wmnm^^mim^w^L. mm 
•r&zbim&Lw mz. a y >v>-*7i*. 
mmzzti^ti 1 o P p mirRc-t & z t *wt l 

<{45ppmWTtC-rS^i:* { J:0»t U\ <Iix£><D 
[0041] £;h^*ttaw>(fc3Hi» » *«6» 

■&h#X'ffoZbtflii%&. 

[0 04 2] {*)*mttzm^hti&4y?l,z^$.jx 

[0043] ( *m&g®im > »si ^fts •< 

ijifi/y^>j3-;K l. S-'OfyS'Tt—A', 
1,2. ;K M>y.^o-;UTo 

ny. ?v*vy, #vx.+isyyva —tvme&wr 

-ro/NV-^cOffiar/W^-;^ ; b'oUK^, N 
-yf-^-2-to'j Fy, ^^nMi/^eoyH 
v. h U y-^r S y^<D-£M»i§« ; f^x* 
y-;K ^fi^y-bowK xy^^v. x^f-zt-x 



[0044] zn ^Tmv&mmmt. mkx-m^x 

14, £4 >-?S£ttLT$F£ L<&1~60 
H, J:D#*L<tt5~-4 0S*KT*S. 
[0045] (^IttO) 

ffifflT'#, mmimzwaLxttm-hijtfmL 

[0046] tfifcSiJt LTfliffl$*l§*i§tt$iii: LX 
k t> iao« . /3 -x^l^-ft^tfrfng^-f SJUfiflt 

10 047] «*tt**»*r*a, /S-X^-l^>-tt^ 

^*^Ks x/t^v-ffcb'x/t^ ??\/ymi>mmzix 

SL 'f^a^K, ^^3ySt/xxf;K -?wy 

^rV%, ^rfc. Cixfecoa, /3-x^-WVtt^tfefPSS:^ 

[0 04 8] &M£8&HI)£*-&a. /S-IfV-yft? 
Xf-V>- S b*^/Ph^x>-^Xf-V>-^##:. b"x;j/ 

yiW^xxf/p, •i^3yKy'rwA'XXf 
7M yK>-*r;W^^xxf-^*W^ixl.* l \ 
Zixblzm&Zti&liCOX-itt:^. 

[0049] *muzm^e>ti&4 y?t,zi£mx'Z&* 

J43 0 0 0-1 5000C0KH. J:D»4L<{i:4 0 0 
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0-7 0 0 OcD&ffiT'&S. £<0$gffli 94HfftWK^ 
fc. 4H&£S£14£sS'K 1 5 000£Mx.-g>fc>f 

[0050] mmm^m^M<om&}mt vx 
pc (y/^-sj-^v^nvh^^sti 

L< 14. ^kk & i> 1 mr>T)Vi) v&mn* 
mtmz-ktet&mmimzj; K>*mti&. y& 

JIScOTjcgHiSHli: LT«4. NaOH, KOH, LiOH*>' 
[0 0 5 2] (gtiSffll) *»BBfcfflV>feitft-f y^«±. 

d Kiss-r s o » «tto«a**w& ». * ^ 

[0053] fner-^-^tt^gvStt^jt lt<4. t/p 

KxxryMSfcJrtxxyi^ysag. im.TiV*ivx}V-fc 
j§. r^/py^sas. ,-trij^^-x-f l^yry^yp-x 

-^y^fyg^W^iu £fcWteti, Kt^K 
y-byxyi^ySts. 4 yrotf/^^^^^x/i^*^ 
®e<M. ^y/f-yl^xx/i^xy-yi^eyxyvtfyg? 
ig. ^/yf^t^iZ/l/XMyiig, ^yy-j-ywb 
y x x/ux>p* y $*g. -jy^vy x x;u^ x y —n> : J 

[0054] «IE/~*ytt#BaSfBHi: LTJ4, *y 

^i/xf-^^T;^;i'X-x;w, ^ty^vxf-^y 
T/^;W7xx;wx-ryW, ^y^-df^xf-p>-B§)KK 
xx^yK V/vt^yjfiifflixxf-yv. *ry^^xf- 
y V)V\Z? >MfrI?xx7VK *r y >x^- yy 

^b* h -/wo£Kxxt/k ^ y * y yfflmxx? 

^y^^X^-P>-T;pdf;UT5>-. ,-}f!JtdfyIfl/ 

>1SJK&tsk r;p^r;^y-^TSK, #yx 



»4. *W^f yif x-;n-f^k --Ky 

jr^^xf-w-^^-j-^^xx^x-f-yw. ^y^y- 

xf-l^y Fri^y? x x^x-t^K TKy^yXf-]^ 
y-Tyt/^-yux-ryi^, # y ^ yxf u- yflifttiltxx f 
;K yyPb^fltlfiKxxxyk tfy^y-xf^yy 

y x^ 1/ y r? y r a tr w y y 3 q 
-y^nxKyv-. Tbf-U>-yy Tbf-U-y?* 
y U :*df ^X^y-tfjD^## £ U\ 

[0055] -?-wfi, ^y^adf-!f>-jrdfxx^-u-y# 
Wmnis y 3->-^ffi?gtt»J^>. yN'-yy^DT/t^ 

ig, jj-dfy-x^-u-vy^-^/^nr/w^x-^^co 
7 -y»MnBSffin. xe? y x^-;ug^7 a/ y b 
h\ y/i/yf yf *t-7r ? ^ y fcffiffl 

X'%h. 

[00 5 6] ztL$>e>%ms&M\±. m$ccmmi>xi> 
m&LxmmLxh£\,\ ^^®vStt>?jwHLB{i, 

{C*rLT0. 0 0 l-511%WiL<, 0. 0 1~ 

[0057] *5MHfcfflv^ii* W y^Wi, ?f^P)i: 
LT. TI5it ( 1 ) X'^ti&it&lfaZim LXhi 
*\ 

R-0-X n H (1) 

xx;K TyP^yP-7xX;I^, ryP^x;U7xX;y s 

in,? an^/i-m^ t>mifti& "gtrnx-h y . iK>st 

3BK* t 4~8T*i. *?ts X«. ^^x^-l^y^^ 
{i^y-rDbPy-ST'ftO. n{il~4cO^T'«> 
5. ) 

[0058] ±£sa ( i ) x'^zti&itsmt lxh. 

<) a->\,* yy^x-f-/k. ratl/y/'j3-;« 
yyf-;i/x-x^, yif i/y/y n-jRy^y^ 
x-t'/U. yrnei/y/'ja-zwe/yf^x-f 
yK hyx^y^y ri-y^y7^-yUx-^r;K h'J 
xf-i^^ya-yt-q&y^y-ypx— r-yi^, ^'xf-i^y 
^y3-;l'ty^^D'sdE->'yWX-f-;U. h'Jifky 
^•UrJ-yy^y^xx^x^yl-x-^yPs ^y/n 
bl^^^r yxfi/ > ^ y •^y^-ypx-T-yi'^ri:'*^f 
feit. jfiUli^xfi/y/'J 3-;«y/f;H- 
T-yi^ttfflS^S. 

[0059] ±IBjC ( 1 ) T*3ft.*fc£%Ut. ^-f V 
9HZMLX , 4 1 < 1*1 - 2 0 fii%coKHT«!ia 
3*U iy#aL<<41~10*4%^SOTCS&flD3ft 
*. ±12^ ( 1 ) -CSSftfifca*^***^ Ofifi 
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[0060} (fcm&xv/ttdzmiiwmm *«sb 
mmwt h z t t . j: 

LT<i. -S^. 1. 1, 3->W 

/USSSt. 1. l-^xf-;i«* N 1, 

ntixi^iomm%<^mk-t?>zkmtL<. 3 

+#T3r< , 1 0 Jfct%£iS;i S WW*imt , « 
) [006 1] (pHp^J) ^SKBteffl^fcjh.*-* 

1, Hit. B*St ?xySL vavi, 

sl v>®. EyyfL Aiwaowwciwi^y^A, 
*lMfc*- b y . *®Mt; y +*j a, *!WfcT y^e-^ 
a, h»j x^y-jur 5 y s y'x?y-;i/r$y, x* 

y-yUTSy, 2-75/-2-^f^-l-rn;V 

-/k ryt-r^ss. &i:i/yyis§, ^i^e 
[0062] ( ^co^mam) *muzm^t>nt4 

y N — h*x;PT-fe h T 5 h\ # 'J t*x/WT/l<-3-/K 
Dh'^l/foUFV, tfyxf-Wy^ya-zK xfvl-- 

v— , T^yWJv-xvA'i/ay^ ^y^i^y 
^xv^v-gylfco^'ij-e-x-v^ay, ^gLfcjJf 

y n tx^r-fe h r 5 H^r ^ u /i^* y v-fss«os» 

[0063] z<w&&miz&i. i . 2 -< 

vx-^ vf-rvy y- 3 -^y, ft FnSt^SAi 

[0064] (wmm& iirmm) wm<n*a< . * 

»9§fc:fflv^;h.S 7*7 -y 94 >?tzii. 

ti. *mn,zm^t>ti&*7—( >?izii, mmmtfic 



Wei immtiz&ftz . ry vuy? «m 

[0065] &fc s i i-C*JW8fc*JV%T . r ^7 -y ? 
4 y ? cov ^ftu&^jft^jWBfe j k \i . f Eli&ttxdS 
^-CEP ! * : $n-i.7'5 y?'f y^i:*7— f y^t^it* 

7\,z-£&nz>ji-x>7yv-7 mm) ^fws 
mrr * i l . 7c^%s t@ t> l < 2 

[0066] «ftfflfctMHMfcJ:*>Nffi*: UTtt. «i 

rx*ytt*Hfc#irc , *D, ^m^^^^-ytt^t 

[ 0 0 6 7 ] 7y «y ^ y ? fc*4*l.4««*«ci: LT 
*7—f VW>^<tt, lfeC-^^tt^f^^M 

j:v^\ mmbtei. ( 1 ) *-#y7y ( 2 > 

^UCWfc LTg5ftO§ttl>7k}f tt^Bi, fcj:^. < 3 ) fife 
[0068] ( 1 ) W.WkW-tfti-XyT'y y ^T$>S 

ytt^xs^ t ose^tsffiM«-es>s^-^y7-7 -y 

fltfc J: 0 . Ai<*>X'T-*y&£7frt*/-#y7y y 

*y'm&m*^h &z#mi*-xy7'y v?m& 

[0069] ( 2 ) 

r-* y&o?mmmk txit. m&)&Mm*m 

xMm Ltz^-m^it^m^m^tz^m t tzusm 
n^#tftt$tm:i>v>kLxm7e>ti&. *i-*y&cr) 

^ CTxfbw^y, ^yr$y«. ^yrsH» 

[0070] ( 3 ) »^{*:*^0^m!lD Ztlh 

v-?-x'$>zm£ 

yv-ttra, ^^yft^ttga^-t^^yv- 
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[007 1]-*. i]3 — f yynzxt-fjvH >7\,Z 
blXli. 7? -y 7 4 y? bMSZixtc'tif. 

[0 0 7 2] #5-4 y?WZiZ&tl&mmi(?)3.li. 
£4>7mzttL. 0. 0 1~5a*%<50^H 

[bo73] wwmtfT-xy&comi*. mm\t t 
xn. 2m&±cQffi'(*y££t&&m&mm. 

y. W;J»J*y. mvis*7J±4*y. m*y. & 
4*y. -?v^^^^-y. -zytfyAny. -y^ 
^X-f^y, +9>4*v* W!M*ym<r> 
&m±m4*y*isWtimti i mfL>ti&<, mt<it. 

±m&ffi&fg,J*yt. sbl mm. a^bktstgL m 
m. mm. yyt. f*yry|^, a®, ins?. ?l 

m. ?v/Hg. 7?;HL -tf-y^Ht. 
[0074] MIS^ffi^S^Efc LT{i. *flsWfc«0fi. 
A. Si*'J^A7^S-^A, glsryl'S-W, ig 

^\*y>A. jwfc/<y>A. a^b^y^A, gHk^y 

;"?a. 5Sfw^x>?A.. yyStr*fg#^i"?A. f- 
^ryl^/Pi^A. 3£&#§W"P5">a. 
i"?A. ^yf-zHStf/io'^A. ®5g!#/lo">A.. ?L 
Stf/t^^A. 7-?;HS#/l^>7A. ?xyS*^>->> 

a. «ftjH. mtna. mm. mmm. mt 

a m WS^. #8?&. ILK 

#u 7-?>n«, mymm. aHt^*^**, nut 

i^A s ©flr^ytfy. «fflr?:y#>\ ^ 
•J yliifvy#y> iST?:^'^ •?-y^Hr?>' 
ay. %,mm~?y#y. nM?>#y* 

)V. mit-v^. 9m-ir*iK S£i? 

^•7^;k i%s?xx Wd-^y. »fbstts nftffi 
is. flam* ffiisaas. f^rviHBB. etffta&n 

[0 0 7 5] dfl^cO^T-t. »^U<Ji. eiter/p 
i"7A. igftV^*i^A. iiY^y^A. JSKV 



iseass, fenstt. bmibkl isws-^Af^ 

[0076] ttae^^vfHi^isrr&jKy v-t t-e 
it. trtty&cow&mzm-h^y?-. mm. 

-s^^rs/xf-^r^yi/'-K n, n-^>^ 
/uts vy ^t? u;pts k. n, N-^-^rsy 

t\>\ torn. &m<?)7m&tfv-?-iJ s miT%. mi 

[0077] ±iei.W<7)BWe r^^ffe^«»«J k LT 

^.ix. *-xy77-v?*cmmmikzmm 

[0078] OTEHK^WMtk LTtt, Mitfiaft;^ 

M;*>^*^)«fflWBB^ mt. mm. m.mi. 
ymfo^mmb T)v% vmmt ammwf^tih . 
mmi*i&cr>y~*y&mfe®ffl. h&wt. mm?k 

ism<.\icr)7m&mmbLxit. mtitspwi2&L 
r. #&L<itio&.TM><?>&mft>ti&. 
[0079]-*. &mmit t *i-*y&<vi%&. mm 
MbLxu. 2mj±<m4*y*&ih%msm>& 

v ->it^mum. T-Jf yftg £• irt h x y v-**w 

v^ittisftuii mt. ness!. 'jyi. 
yw$. mm. y-zivm. 7?>vm. ?^ym. mmi 
mvymtiivxym. aw. ^m^^y^mb<nu 

[0 080] ^•v?'! y^fc#itLS««*f*:fc. # 

witztit>i,zmfezti& %>e>vit&\ 

[0081] ( l ) 7'77?'f y?Hz&$.tiZ>W§8k& 



(a 0) J01-294788 (P20 0 1-29M8 



aflaaB. mk£». ttH&BL etHSttt bust 

[0082] (2)/9v^ y?t=*4*l6«Wll* 

Hfbfr/t-i^A, BHWr/l^A, 
/i^>>A, Sflre^^A. BSSr?^*S"*A, «r 

». mama. msm. mwms. rnigr/ps-^A 
[0083] oi^v^y? 

KUT^S-^A. Sfl^^A, ffflWr/l^A. 
@1®#/l-i"?A v £ftV7"*i/"?A, WRv^v"? 
a, osrv^s^A. fltre^^A. 1»X, 

«fl3E», mmist* bq£s«l pssis. wkt^s 

->>AA^Mims^< k i> lot* 
[0084] (4y?<7m&)*ftW£m^e>tL&-4> 
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3?Ztv£<%Z>$.X'<wm : £:^o . ZZX'^ffl&bli, 

Tmtbxmisti&hnz&i.. mt&. fx-l« 
[0086] ^mizm^^tih^s y?cr>mwmijt\, 

Xit. 4 0mN/m&.TX'fohZb-t>m£l.<. J: 0» 
£L<«:2 5-3 8mN / /m<DgBBtPS£:h.&. 

/m, *5--f ^^^2 8-3 8mN/mt*l». -f ^ 
^^S5S** J 4 0mN/m^i.l>k. >9<Wm 

#mw&< %-ifc<o. lif^fismtti. ran 
[0087] &%wi l zm^L>ti&y ; 7"/7-4y7< : ¥<r>ft 

mm- (±kLT. ti-tfyr? 



fHHSkl/tii. »^ L<fil 5-100nm, 

4 L<1±1 5~70nm, § t <tt 1 5-6 0 
nm?)iEBl;:i>«2ft&. ^^S^Stfl 5nm*l 
X'\Z77-v?4y7(D%imm<%*)*?t<, 9 

[ o o 8 8 1 c: z x\ xmiizis v ^xfimLTrttt^m 

li. -74 ?nh?-y ? UP A®m<ft$im 9340 (L 
eeds&NorthrupttS) £JBK WJ£*f#lk 

K&rv-yr-iyfzmiLZ^x'. zto&tmfeifz 

mrbfm-t&. WePWcAaW^.*-*- 

[0 089] *IKH(Cffl^^<X-&y5>y^-f y^l U-y 
h/W+^^it^S^SO . 5 w mfiLboa^F <£k t 
T. fj—ftyfJ v?<m?F) WgibLXii. ML< 
ti7. 5.xio««ISlT. j:0»tt<li5xi0 1( >ll 
«Tfcf«Sil4. 0. 5jumJ^«e ; F<0SW«. 7. 

5 x i o' mzmt h t mwrnmrnmr t^tw 

[ 0 0 9 0 ] Z ZX\ ^milzti^X 0 . 5ju mO±<7) 
ffirmt. Accusizer 7 7 0 O 

ptical Particle Sizer (Par 
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omwb Lxm^mbtmtz. m$%.mm±. mm 
^mm^m^^^m^m^xtkHi-th hox- 
$>%>* 

[009 1 } mi&t. W%tfmb%Z7 ; 7-y?4y7 2 

i u >y hyt4»«ttfcai»LJt. yrizmmi-hwm 

[0 0 9 2] *^{Cffl^^i.^y7^Sk L/C 
(±s 1. 5~5. OmPa- sOBH&fHH-* - k* { 
»SL<> 1. 5-3. 5mPa- siOSKfflfcl^-t?. 
itWOMUV -<y^(7)ttJg*U. 5mPa - s 

— >f y^iO^g* 5 ! OmPa • siO^V^ 

[0093] ♦wjjicjHv^jh.i-r y^«^m*k tr 
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%\>W. yj-yf-Jytli-fclZO. 05-0. 4S/ 

m.jfiuiio. 07-0. 3 s/mnmmizmmz 

it. ftv-Aym—mzO. 0 5— 2S/m, ML 
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[0 0 94] *$ttyt,zm^t>tl&4 >7<DpHt LX 
It. 6. 0-11. 0t>W£L<. £01&3.L<lt7. 
5-9. OX'bh. pH#6. 0*SKrU, JX)V9$& 
Z'Bm&>0L^<. 11. 0^m&i:^-yHfflR£g|5 

[0095] ( 4 v?<nwmnm ^.wmm^tih 
jv?\$, Ay?nmm&-ft*m&-t&ztxmmzti 

*, *M*%r^fiA^ ^*»fcffije**)«H* saw 

[0096] JdMHWIfc LTti. TfflKOfc nvvfli^) 

-if-, #-/i^/k ThyA9~. -tyh'S/k -fy 

;k 3;K/U$/K 3*0— /k 2*0— ;k X^Xh'J 
i-^-. -7-f^n7;M^if-. 5*5 
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§ £c:#5-4 y?<o;j*sr< t {, i fe{±m^«ftffj^- 

f y?-C*>6. 55f&. #5-4 y^^-SKt 
U £T 5-4 y ?#<gft#j#*# 5-4 y? 
[oioo] [-f^y x » hKiftfr&l *38Stf>4 y 
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•y HSS^tft^T, /77?-f >^ff)£(i^mmz. 

[ 0 1 0 1 ] >y 7 4 y^^ep^^cEp^-tsm 
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y5-y^4>-^c7)6P^5fe3i:->TSl*-r-l» 
dfcd^SiU-*. 7"5 y^4>'^c7)EP^^^6p^-ri. 

[0102] #^HU<?H > ? -y MB#i*&{i. 4 y 

?ffimt&m*?i,zmtx*v -? < xfrbot&mtxiz 

»*ff d 4 i^x y ME«*Sfek3affl$*l.**«. 7-5 
■yrMy^fcitfT^-^y^c-o^T. qtttjtfMV- 
^ffiHi ( 1 KD.?7) %JZ9e>4y7& ( FD-y7l® 
4) *>*2 0 n glXFXh&Z t L< ,#{C 1 5 n 

g&TT'i5i..rtaU9J!?lfcL<. l~15ng«Ei 

l ffl«04 5-4 y^co l «h y^ittJ: 

5^1: ^*»^ U\ *lgBJ<?)4 >-'x y M2l$ffl 

t\ 4 y^<mnm&wj:*yf izum'scommimkti 

iMmwfrWtifzA yrmmx-m^btzm 

[0103] *^^4 y?i;± -v hm&rmit. its 
<7>4 y? ->*x -y Meii^S«55lfii. 4 y9<^W^oy%m 

#3Wljo4 y^i^x >y hWI*?fefc»4 U<affl**ti 
i*ft$-tt h Z. t C J: 0 £ t I.E7J *f LT 4 y ^» 
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2 2*«Xfdfy»l(:J:l)tt$h, 3&fc*«5*l3lA 
lSW:y'j3^fe^J-( ^^Sf t 8&S^l 2Atfi,1? 

Sii-rfc*). ^*--Vy'£ft*:jg#«2 2£^;:. « 
1SSK14, J|!(2«ftl8feJ:tf2£9ftl6. 20^ 

[0 10 6]JBia»14<4. (^A*m) 
tWCfcO, fi.0_fc.Wl 2A*»«fltl 2C0i«£:S"[6j 

w^iraL. mfi^fr (^epB^tn)) 

JSiiSSl 6t3i3iL-rv>S. Sfc, 3S3IS&1 6t4„ K£ 

(^EPA*(6i) fcW&SiSiS&2 0fcSg«LT^ 
6. _*4>tC s jSjiif§2 0{±, tttf5P2 6*TiIji-r-S»^ 

OYtt. miSSS14, jSiiS&16. 2 0fcJ:T/fg2St 
[0 107] m2gBS18?r^epc*-r6jfc^EPB^r|6l<7) 

&&Lttt:-&ts¥mx'miiii'tcmwmmi. ^.nmt^ 
■oxn*)^ %e>£t<7>&ViX"i>±# l n2 6tm&Lx^z> 

fztb. at&n2 6cr>lEffiWyti>^.ft&t%^X^&. W> 

^22 a#jems*vc*> k> . 2 2 Amzam^p 

b^^yha-y izW^^tU^M^Bt VX com* 
#=2 4*M§*VO%S. 

[0 10 8] ^2»18Cttt5^y^ll ^2SE 
*fc«iS*«tt, Clix{cJ: l 9ttaiP2 6*^ffLai§ 

-amti . miiMMt-. mmizm*. m 1 sss& 1 4 , 

[0109] JHM*c24^Jii9fett. IB»fI^fcJStT« 

1 »m >?m*mm-& i>cox$>& z t am* lw 
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• X*h\s y/* 99V )Vmm$5fo ( **£fct 5 0/5 
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0#H5!yiL*:. *«ft, *6*«r5 0SSS5JP^if 
8 0 0 0 r P mT 3 0 ^jt'C^gtMS-T Z> itt 

J: 0, »R4H»aS#fc. i cr>m®ftim<r)-i$$: j >ry 
JBLs »fe*ifclS»*»i5.. TOiiS* s 8«i%^§J; 

[0114] (Hf-w-sM3 ) *£* i o oaagpt^u 
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gment Blue 1 5 : 3 . Se^fctt^O 

(*^j3 o ow) T3 o^-ra^a 
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0 r p mT3 04«ffi«»«?ffl|-r i <I t IZ X 0 . g>f4# 

[0115] (»J^^4 ) xTVli«{Cft^. VHf 
y?M®(C. I. Pigment Red 122, 
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[oii7] u >7<nmm tib« i (c^Ljt*** 
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(^M? o o o ) h y 
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TE-f V? >>x «y h3Ett£S2 & R-) fc J; 0 . 

yrft^fW®.*, FX-LIS (e±-fe'u.y?X*l 
I?) fcJ:tX4 0 2 4«E (-t'o-y^XttS?) tO^MCEp^ 
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[H®cofSm=5r^] 

[Hi] *I£bj§cM -y bEIS^r&^iifflSft 
&sm^-y K^)-M2r^-r i)«0t'J> 9 , ( B ) fcUEHB 
"C*0. (C) »**Fffi0T*9, (A) 12, (B)fcJ: 
IMC) <0^«abfc»->fcBfBaT**. 
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